A new 'texturing method' has been developed for nerve block needles in an attempt to improve the ultrasonic image of the needles. Using a synthetic phantom, these textured needles were compared to currently available needles. The textured needle had improved visibility under ultrasound. This type of needle may assist the anaesthetist perform ultrasound-guided regional anaesthesia.
The use of ultrasound to guide peripheral nerve blockade has several advantages compared with traditional techniques. These include the ability to image the needle, nerve and local anaesthetic injectate to provide real-time guidance during the and safety of regional anaesthesia.
A crucial aspect of guiding the needle close to the nerve is to visualise the needle tip. A needle tip that to the probe may help achieve this. Such 'echogenic' needles would likely improve the safety and success of ultrasound-guided neural blockade. However, there has been no dedicated 'echogenic' nerve block needle previously described 1 . A needle with a surface developed, in an attempt to enhance its visualisation unique texturing of one side of the distal centimetre of the needle.
The aim of this study was to compare the ultrasonic visualisation of this new textured needle to three commercially available needles using a synthetic phantom.
MATERIALS AND METHODS
The needles investigated were: the vertical. A protractor was used to measure the insertion angle. The needles were not inserted near any prior needle-track marks. A randomised schedule predetermined the order in which the needles were placed into the phantom. This was done in an attempt to blind the researchers performing the ultrasound imaging as to which of the three 22-gauge pencilpoint needles were being scanned. The Tuohy and Stimuplex needles look very different and therefore could not be blinded. Two researchers who were experienced ultrasonographers were asked to obtain the best by manipulation of the transducer probe, in the long This process was then repeated with the needles types of needles at six angles of insertion and two three researchers blinded to the needle used and the angle of insertion. The visibility of each needle was
Statistical analysis
The median of the three researchers' scores was used in the statistical analyses. For analysis the six angles of insertion were grouped into three clinically
Predictors included in the model were needle needle types at the different angles of insertion.
Statistical analysis was performed using Stata™, P value of RESULTS P P visibility according to our ordered logistic regression predictor. Table 1 shows the median visibility scores for the different needle types and angles of insertion. Overall, the Texture Towards needle demonstrated better visualisation than each of the other needles. In general, visualisation was inferior at Near Vertical angles.
by needle type and angle of insertion. The two demonstrated improved visibility compared to the other needles, especially at Near Vertical angles 
Angle of insertion

DISCUSSION
The newly developed textured needle clearly demonstrated increased visibility with ultrasound compared with the other needles investigated in this in vitro study using a synthetic phantom. This was evident at all angles of insertion, but especially at and long axis views.
affect the ultrasound visualisation of needles include 2 , the chemical composition of their outer plastic sleeve and the presence of an internal stylet or guide wire .
Despite the fact that one would expect large calibre needles to be easier to see with ultrasound than smaller calibre ones, this was not the case pencil-point needle was easier to visualise than the 18-gauge Tuohy needle. This may be related to the fact a shiny surface compared to that of the Tuohy needle, 22-gauge Stimuplex needle was not as easy to image calibre. This may be related to the acoustic properties of the outer plastic coating on the Stimuplex needle.
McGahan has previously reported that the chemical make-up of catheter materials affects echogenicity. Although the Stimuplex needle is the only needle we studied without a stylet, Schafhalter-Zoppoth et al showed that stylet placement did not improve needle tip visibility.
Our textured needles had enhanced visualisation with ultrasound, especially at Near Vertical angles be very useful in nerve blocks such as infraclavicular brachial plexus and infragluteal sciatic nerve blocks where the needles are often inserted at such angles. The improved visualisation of our needle may improve safety and success of such peripheral nerve blocks.
One limitation of this study was that it was not performed in vivo. Moreover, there is no standardised phantom for testing needle echogenicity, and clearly the composition of the material the needles are inserted into will affect the visibility of needles with ultrasound. For example, water phantoms will enhance ultrasound imaging of needles, while liver phantoms, which have a more echogenic structure, will reduce needle visualisation. We used a synthetic phantom Our experimental design did not mimic clinical practice as we used a stationary needle in this experiment. In a clinical setting, the fact that the needle is being moved during insertion will have an impact on its ultrasonic tracking. Moving needles need to be tracked by the ultrasound transducer, which is a new psychomotor skill for anaesthetists to learn and master. On the positive side, with real-time ultrasound guidance, the insertion of the needle causes adjacent tissue movement, from which needle location and trajectory may be inferred, even if the needle itself cannot be seen.
In summary we have clearly demonstrated the enhanced ultrasonic visualisation of a newly developed textured needle in a synthetic phantom. A systematic evaluation of these needles in the clinical setting is required to determine whether their in improved safety and success of nerve blocks.
